mechanism of action of PEA is not yet well known although PEA may interact with peroxisome proliferator-activated receptor-␣, which seems to be involved in some of its anti-inflammatory effects
and with the orphan G-protein-coupled receptor, GPR55 [14] . The anti-inflammatory and analgesic effects of PEA have been repeatedly reported [15] [16] [17] [18] [19] and are thought to be due, at least in part, to its ability to down-modulate mast cell activation and mast cell mediator release both in vitro [5, 20, 21] and in vivo [22, 23] [24] . Following either classical immunological IgE-dependent activation or in response to a variety of stimuli [25] [26] ). Mast cells are now considered a master player in the promotion and perpetuation of chronic skin inflammation [27] and have recently been defined as a 'central cellular switchboard of pruritogenic skin inflammation' [28] . We have shown that mast cell mediators, released at early stage of the inflammatory process, play a pivotal role in a classical model of chronic inflammation, i.e. the -carrageenin-induced granuloma formation [29] . In fact, during granuloma, mast cell-derived vasoactive mediators trigger the angiogenic process essential for the maintenance of tissue perfusion and for sustaining cellular traffic [30] . Both these events are strictly required for the development of the cutaneous granulomatous tissue [31] . On all these assumptions, the aim of the present study is to evaluate the effect of adelmidrol, which for its chemical structure is prearranged to control dermatological pathologies, in a model of chronic cutaneous inflammation sustained by mast cells, i.e. granuloma induced by -carrageenin-soaked sponge implantats. 
. Mast cells are highly specialized immune effector cells that, according with their granule content, may be divided into two subpopulations: mucosal mast cells mainly present in the mucosa of respiratory and intestinal tracts, and connective mast cells placed preferentially in skin

, mast cells release their stored and newly synthesized mediators, including cytokines (TNF-␣), histamine and pro-inflammatory and pro-angiogenic mediators such as chymase, collagenase, nitric oxide, IL-1 and IL-6 (for a review see
Materials and methods
Sponge implantation
Evaluation of angiogenesis
Angiogenesis was evaluated by both haemoglobin content measurement and histological investigations. 
Haemoglobin content measurement
Histological investigation
After 96 hrs from sponge implants, the granulomatous tissue around the sponge was removed and fixed in 10% formalin. Paraffin-wax sections were cut at 4-6 m and stained with haematoxylin and eosin for the evaluation of blood vessels.
Mast cell counting
Thin (0.5 m) paraffined section were prepared and stained with toluidine blue according to Iuvone et al. [25] and then processed for light microscopy examination. MC counting was performed on five randomly selected sections using a x100 objective lens. [25] .
MPO activity
Western blot analysis
Granulomatous tissues were weighted and rapidly homoge nized in 60 l of ice-cold hypotonic lysis buffer (10 mm (Fig. 1A) .
Results
Effect of adelmidrol on granuloma formation
Effect of adelmidrol on leucocyte infiltration
Adelmidrol (15, 30 , 70 mg/ml) decreased in a significant and concentration-dependent way the leucocyte infiltration in the granulomatous tissue, at 96 hrs, evaluated as myeloperoxidase activity (21, 44 , 72% inhibition, respectively; P < 0.001) as compared to -carrageenin alone (1.8 ± 0.54 mU/100 mg wet tissue; P < 0.001 versus saline) (Fig. 1B) .
Effect of adelmidrol on pro-inflammatory markers
The effect of adelmidrol on two of the most studied proinflammatory markers was evaluated. Adelmidrol (15, 30, Fig. 2A and B) . (Fig. 3A and B) . (Fig. 4B) .
Fig. 1 (A) Effect of adelmidrol on -carrageenin-induced granulomatous tissue formation. Adelmidrol was administrated at the time of implantation (t 0). The administration of GW6471, a PPAR-alpha antagonist, did not reverse the effect of adelmidrol. Granulomatous tissue formation was evaluated 96 hrs after implantation as wet weight of tissue around the sponge. (B) Effect of adelmidrol on -carrageenin-induced leucocytes infiltration evaluated as myeloperoxidase activity. Data are expressed as mean ± S.E.M. of n = 3 separate experiments; *P < 0.05, **P < 0.01, ***P < 0.001 versus saline;°°P < 0.01; °°°P < 0.001 versus -carrageenin alone.
Fig. 2 Effect of adelmidrol on -carrageenin-induced TNF-␣, iNOS expression in granulomatous tissue at 96 hrs. Representative Western blot analysis and relative densitometric analysis of (A) TNF-␣ and (B) iNOS. Tubulin expression is
Effect of adelmidrol on nitrite production
Effect of adelmidrol on mast cells
The results are paralleled to the Western blot analysis for both chymase (Fig. 4C) and MMP-9 (Fig. 4D) Fig. 5A , adelmidrol (15, 30, [31, 32, [38] [39] [40] [41] [42] . The involvement of TNF-␣ and nitric oxide in inflammation is not limited to certain aspects but encompasses the overall inflammatory process, including angiogenesis [43, 44] , which is required to allow cellular traffic and tissue perfusion and to sustain chronicity [30] [3, 4] , and also prevents the -carrageenin-induced increase of mast cell number. It is well recognized the relevant role played by mast cells in orchestrating inflammation [27, 45, 46] activation justified also the anti-angiogenic effect of adelmidrol, since mast cell density within skin tissues correlates with the density of blood vessels [47] [49] . MMPs are a family of enzymes involved in matrix degradation [50] that are now considered important mediators in the advancement of the vessels into the tissue [51] , as it happens in several inflammatory diseases, such as granuloma and other dermatological conditions including atopic dermatitis [52] . In our study, adelmidrol was shown to specifically reduce MMP-9, a member of the MMP family, which is suggested to play a crucial role in skin inflammation [53] and to be produced by mast cells under inflammatory conditions contributing to local tissue damage [54] . Moreover, MMP-9 not only part icipates in the degradation of elastic tissue but also is associated with neoangiogenesis [55] . Depending [49] . Although the present study corroborates previous evidences showing that mast cell is a cellular target of adelmidrol [3, 4] [2, 56] , which are known to be strictly dependent upon mast cells, such as wound healing [57, 58] and atopic dermatitis [59] . By providing new data on the mechanisms underlying the anti-inflammatory effect of adelmidrol, our results may pave the way for the development of a new disease-oriented approach to a variety of chronic inflammatory diseases.
Effect of adelmidrol on angiogenesis
We studied the effect of adelmidrol on vessel formation, evaluated both as haemoglobin (Hb) content and expression of CD31 protein, a marker of endothelial cells. As shown in
